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The following is a complete listing of all claims in the application, with an 
mdication of the status of each: 



Listing of claims: 



1 1. (previously presented) A method of managing manufacturing logistics of 

2 end products comprising the steps of: 

3 maintaining an inventory of components, which components, tenned 

4 "building blocks", are built to stock, each said component having a cost; 

5 configuring-to-order end products using said components; 

6 establishing a base-stock level for each of said components; and 

7 replenishing said components from suppliers in accordance with said 

8 base-stock levels so as to reduce a total cost of inventory of said components, 

9 wherein said cost of at least one component differs from said cost of at 

10 least one other component, and wherein said difference determines the result 

1 1 of said replenishing step. 

1 2, (original) The method ofmanaging manufacturing logistics of end 

2 products recited in claim 1 , wherein the end products are personal computers 

3 (PCs) and the components are stock computer components. 

1 3, (original) The method ofmanaging manufacturing logistics of end 

2 products recited in claim 1, wherein the base-stock levels are derived from a 

3 greedy algorithm which iteratively reduces inventory budget xmtil a budget 

4 constraint is satisfied. 
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1 4. (previously presented) A computer implemented process of managine 

2 mamifacturing logistics ofcoiiFigure-to-order end products com 

3 steps of: 

4 a) initiaUzing a process of managing manufacturing logistics of 

5 configure-to-oider end products by setting x, := 0 for each / e S, setting r^. := 

6 PCX;,^ > 0), setting P„, := 0 for each meM, and setting P := 0, where 5 is a set 

7 of components indexed by i, M is a set of end products indexed by m, Xj is a 

8 probability of no-stockout of a component of index z. is a probability that 

9 a positive number of units of component i is used in the assembly of an end 

10 product indexed by /w, p^, is a probability of stockout of an end product of 

1 1 index m, and p is an upper limit on the stockout probability over all end 

12 products; 

13 b) settips a set of active components to A {} ; 

14 c) considering each i e S, followed by considering each end product m 

15 that uses component i in its biU-of-material; 

16 d) setting " p^ + A, for all m such that i e where A is aunit 

17 step size; 

18 e) computing the a difference 5^ := max„,{p„.} - P; 

1 9 f) detemiining if 5^ 5 0, and if so, then adding component index / to the 

20 set of active components, A:=A-^ {/} ; 

21 g) detemiining if the set of active components is non-empty, and if so, 

22 then setting B :^ A, otherwise setting B := S where B is a set of component 

23 indexes; 

24 h) finding /* :^ arg max^^l -cA/^*/ g'C^i + A/2)}, vdiere -^'C) follows 

25 the equation -g'(x) = -0(^'\x)y^^ = i"^ — ,where0(.) is a 

*(*"'(x)) ct)(<t>-^(x)) 
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26 probability distribution fimction of the standard nomial variate, and $(0 is a 

27 probability density function of the standard normal variate; 

28 i) setting x,-* := x * + A to update tlie probability of no-stockout of 

29 component f*; 

30 j) computing P := max^^^p^, and checking whether inequality 

31 ^^PiSi^) ^ 5, where Bis the budget limit on the expected overall 

32 inventory cost, is satisfied and if so, stop and replenish compoaents identified 

33 by said set B from suppliers following a base-stock policy that minimizes a 

34 total cost of mventoiy of said components z, 

35 wherein said cost of at least one component differs from said cost 
3 6 of at least one other component ; 

37 k) otherwise, updating and for each m e M^, set 3„ := + r^^ A, and 

38 going to step b). 

1 5. (previously presented) A system for managing manufacturing logistics of 

2 end products comprising : 

3 means for maintaining an inventory of components, which 

4 components^ termed "building blocks", are built to stock, each said component 

5 having a cost; 

6 means for configuring-to-order end products using said components; 

7 means for establishing a base-stock level for each of said components; 

8 and 

9 means for replenishing said components from suppliers in accordance 

1 0 with said base-stodc levels so as to minimize a total cost of inventory of said 

1 1 components, 



I 
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12 wherein said cost of at least one component differs from said cost of at 

13 least one other component, and wherein said difference determines the result 

1 4 produced by said replenishing means, 

1 6. (original) The system for managing manufacturing logistics of end 

2 products recited in claim 5j wherein the end products are personal computers 

3 (PCs) and the components are stock computer components. 

1 7, (original) The system for managing manufacturing logistics of end 

2 products recited in claim 5, wherein the base-stock levels are derived from a 

3 • greedy algorithm which is iteratively computed by a processing unit to reduce 

4 inventory budget until a budget constraint is satisfied. 

1 8. (previously presented) A method that translates end-product demand 

2 forecast in an assemble-to-order (ATO) environment into a forecast for 

3 components> taking into account outbound leadtime comprising the steps of: 

4 defining in an assemble-to-order (ATO) environment an end product 

5 demand DJ() of type m in period r, each unit of type m demand requiring a 

6 subset of components, denoted Si„ c as 

7 Dff) = E J^Jf^LT)\ [and] 

8 deriving mean and variance for component demand D^(i) as 

9 EpXOl = E EEP„('+«)]P[ir=«]> 
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10 * / - \ 5. respectively; and 

1 1 replenisliing said components from suppliers following a base stock 

12 policy that minimizes a total cost of inventory of said components, each said 

1 3 component having a cost, 

14 wherein said cost of at least one component differs from said cost of ai 

1 5 least one other component, and wherein said difference determines the result 

16 of said replenishing step. 

1 9- (original) The method recited in claim 8, wherein the ATO environment is 

2 extended to a configure-to-order (CTO) environment for stationary demand, 

3 Taking into account batch sizes comprising the steps of: 

4 translating end-product demand into demand for each component i (per 

5 period) as 

7 where Xj[k), for = 1 , 2,..., are independent, identically distributed (i.i.d.) 

8 copies ofX^ii 

9 deriving marginal distributions, and then the mean and the variance of 
10 as 

U - E E[^JE[Z?J, and 
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12 



I . . . \, respectively. 



1 10. (origiixal) The method recited in claim 9, extended to non-stationary 

2 demand, wherein tlie mean and the variance of are generalized as 



VarP^f)] ' EE2CX'jEE[/)^(f+«)]P[ir=«] 

+ Var(Jrji:E[DJf+«)lP[ir=fi] 



- E E2(JrjfEEP^(/-^0]P[ir=fi]^^^ respectively. 



1 11. (previously presented) The method recited in claim 9, further comprising 

2 the steps of; 

3 defining R/j) as a reorder point (or, base-stock level) in period r as 

5 where kj^t) is a desiied safety factor, while ^ ^0) ^ ^ derived (via 

6 quelling analysis) as 
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m - E E[Z)/5)], and 



8 df(t) = £ Var[Z)/j)L respectively, 

a-t 



9 



where ^ := E[Lf] is ejqpected in-bound leadtime; and 



10 
11 
12 



translating Rl(t) into "days of supply" (DOS), where the n,<r) part of 
R,if) translates into periods of demand and the kffpjit') part of /Jj(0 is turned 
into 



13 



14 



periods of demand so that R/it) is expressed in terms of periods of DOS as 



15 



Ukft) 



I 

2 
3 
4 



1 2. (original) The method recited in claim 1 1 , wherein demand is stationary 
in which for each demand class m, DJt) is invariant in distribution over time, 
so that the mean and the variance of demand per period for each component r 
reduce to 
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H. - lfE[D^, and of = {^Var[Z),] , respectively, and 



R, = fif£[DJ+^ sd[Z>J, and hence. 



DOS, = = tf-KQ, = C 



1 •^fe3 



8 where 9; := sd[Dj/E[Z)J is the coefficient of variation of the demand per 

9 period for component i, and hence 8^ /^jf is the coefficient of variation of the 

1 0 demand over the leadtime J )° . 

1 13. (previously presented) A method that relates service requirements to 

2 base-stock levels of components in an assemble-to-order (ATO) enviroiament 

3 comprising the steps of: 

4 defining in an asserable-to-order (ATO) environment each order of 

5 type nt as requiring exactly one unit of component i e S„, a as a required 

6 service level, referred to as off-shelf availability of all the components 

7 requii^ to configure a unit of type m product, for any /w, and £^ as an event 

8 that component i is out of stock; 

9 determining a probability P for each end product ms 

10 P[^es^J ^ l-a>and 
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P^^,^J = j:nE,yE^(EpEyj: ^(EpEpE^ , and 



12 ?[u^s 1 - E = £ 0(k) ^ 1-a ; and 

13 establishing base stock levels for each component i that minimize a 

14 total cost of inventory of said components, each said component having a cost, 

1 5 wherein said cost of at least one component differs from said cost of at 

16 least one other component, and wherein said difference determines the result 

17 of said step of establishing base stock levels. 

1 14, (previously presented) The method recited in 13, wherein the method is 

2 extended to a configure-to-order (CTO) environment taking into account batch 

3 sizes, further comprising the steps of: 

4 defining ^ c 5^ as a certain configuration, which occurs in a demand 

5 stream with probability PC^); 

6 weighting a no-stockout probability, XI* ea ^Q^i X by P(^); 

7 changing the service requirement to 



= 1 -Ep04)E*(^/) 

j4c5^ ieA 
t6S„ \leA ) 
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9 extending the CTO environment the service requirement to 

1 1 where r,„f is the probability that a positive number of units of component i is 

1 2 used in the assembly of an end product indexed by m. 

1 15. (previously presented) A method that translates service requirements in 

2 terms of leadtimes into requirements for off-shelf availability of components 

3 comprising the steps of: 

4 relating an off-shelf availability reqtdrement to standard customer 

5 service requirements expressed in terms of leadtimes, where a required 

6 service level of type m demand is 

7 , ^IK^^J ^ ^» ^^^^ 

8 where tv„/s are given data and P is probability; 

9 when there is no stockout at any store / G S^, denoting the associated 

1 0 probability as n(^(0. a delay being L^^^ , the out-bound leadtime; 

1 \ when there is a stockout at one or several stores in the subset s c S„j 

12 denoting the associated probability as nj„(0, so that the delay becomes 

1 3 Li"^ + where is the additional delay before the missing components in s 

14 become available; 

15 determining nw^swj - u^JuniT^^J^i: n^(r)P[ir*T,£wJ; 
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16 assxmiing that 

1 8 both hold almost surely, so that when the (nominal) outbound leadtime is 

19 nearly deterministic and shorter than what customers require, whereas the 

20 replenish leadtime for any component is substantially longer; and 

21 replenishing said components from suppliers following a base stock 

22 policy that minimizes a total cost of inventory of said components, each said 

23 component having a cost, 

24 wherein said cost of at least one component diJEfers from said cost of at 

25 least one other component, and wherein said difference determines the result 

26 of said replenishing step. 
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